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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a structure, in which a 
function as a double steel-pipe structural material can be brought 
out maximally by equalizing the axial plastic deformation of a main 
structural material, and to prevent the penetration of rainwater 
even when the structural material is used on the outdoor side. 
SOLUTION: The main structural material of a double steel-pipe 
type structural material is formed in an internal cylindrical pipe 4, 
and connectors 6 enabling connection with a steel structure are 
installed at both end sections of the internal cylindrical pipe 4. Only 
a section near to one end section is formed in a thick pipe 4a in 
the internal cylindrical pipe 4, and a residual section on the other 
side connected to the thick pipe 4a is formed in a thin pipe 4b. An 
external cylindrical pipe 3 is formed in a thin pipe body covering 
the internal cylindrical pipe 4 at a slight opening (t) between the 
external cylindrical pipe 3 and the external surface of the thick 
pipe 4a. The external cylindrical pipe 3 is welded and fixed to an 
end member 53 placed on the thin pipe side and extended towards 
the other end member 5A from the outer circumference of the 
external cylindrical pipe 3, and selected in length covering the 

greater part of at least the thick pipe 4a. When the thin pipe side of the internal cylindrical pipe is 
arranged towards an upper section, no rainwater penetrates even when the structural material is mounted 
on the outdoor side, and rustproof treatment is also reduced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the structure material of the duplex steel pipe form where are the steel pipe structure material 
for [ by which it is placed between the frameworks of the steel construction for forming a structural 
steelwork ] braces, and container liner tubing is inserted into outer case tubing The junction equipment 
which enables connection with a structural steelwork through the end member which carried out the fixing 
unification of the main-structure material in which said container liner tubing receives axial tension to 
nothing and its both ends is formed. The residual part of the other side is formed in a thin wall tube with an 
outer diameter smaller than this thick wall tube, this container liner tubing — an edge near [ one's of 
these ] — a thick wall tube — it is — the thick wall tube — reams — said outer case tubing Few 
clearances are separated between the external surface of said thick wall tube, and it is a wrap light-gage 
shell about container liner tubing. This outer case tubing is duplex steel pipe form structure material which 
a welding stop is carried out to the end member located in said light-gage tubeside, and is characterized by 
extending towards the end member of another side from the periphery, and wrap die length selecting said 
the greater part of thick wall tube at least. 

[Claim 2] Said junction equipment is the duplex steel pipe form structure material which is the clevis eye 
joined to the gusset plate attached in the structural-steelwork side, and was indicated by claim 1 
characterized by screwing the clevis eye on said end member. 

[Claim 3] Duplex steel pipe form structure material indicated to be **** which **** prepared in the base 
of the clevis eye screwed on one end member prepared in the clevis eye screwed on the end member of 
another side by claim 2 characterized by considering as **** of a hard flow spiral. 

[Claim 4] Duplex steel pipe form structure material which is equipped with the following and characterized 
by the ability to make said junction bolt advance to the screw-thread hole of a node member by rotating 
this sleeve now and which was indicated by claim 1. Said junction equipment is a junction bolt which is 
screwed on the screw-thread hole of a node member attached in the structural-steelwork side, is equipped 
with the boss section for engagement which projects in radial at least in shank pars intermedia, and is 
attached in said end member. The sleeve which can carry out slide contact displacement relatively [ bolt / 
junction ], attaching in said boss section for engagement, and rotating this junction bolt 
[Claim 5] Duplex steel pipe form structure material indicated by either claim 1 characterized by having 
prepared the ring-like projection which the side [ said thick wall tube exists ] jutted out over the method of 
outside at the member, having left the distance in which the free end of said outer case tubing chose 
shaft-orientations deformation at its own discretion, and having met said ring-like projection thru/or claim 
4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the duplex steel pipe form structure material for braces, 
forms the structure material of a duplex steel pipe form by being the steel pipe structure material by which 
it is placed in detail between the frameworks of the steel construction for forming a structural steelwork, 
and inserting container liner tubing into outer case tubing, and relates to the structural member optimal as 
a brace which does not start elastic buckling. 
[0002] 

[Description of the Prior Art] It is known that a duplex steel pipe mold structural member which is 
indicated by JP,4-149345,A is suitable as a structural member used for the truss which forms a structural 
steelwork, namely, the truth with which a structural member consists of outer case tubing and container 
liner tubing, and it is in a free condition about that outer case tubing tends to start and turn at elastic 
buckling according to the axial tension which acted from the outside and which axial tension is not 
delivered — jt inhibits according to the flexing-resistance force of container liner tubing in which the direct 
condition was maintained. 

[0003] Outer case tubing of such a duplex steel pipe mold structural member is main-structure material 
which receives axial tension, and only the die length beforehand decided that container liner tubing can 
permit shaft-orientations deformation of outer case tubing rather than outer case tubing is selected short. 
After inserting container liner tubing in the outer case tubing, in order for container liner tubing not to carry 
out a location gap within outer case tubing, container liner tubing is stopped by outer case tubing by spot 
welding etc. by one one of the shaft orientations. And the outer-diameter dimension of container liner 
tubing is selected so that few clearances may remain between outer case tubing, and he is trying to 
prevent bending generated in outer case tubing at an as much as possible early stage. 
[0004] Although it expects to carry out axial symmetry plastic deformation of the duplex steel pipe mold 
structural member along with container liner tubing, without carrying out elastic buckling of the outer case 
tubing when the very large axial compression force acts, simply, plastic buckling is not carried out to the 
die length of container liner tubing, but outer case tubing is bent with container liner tubing after all, and 
outer case tubing which has the same thickness as shaft orientations has the difficulty of being easy to 
generate elastic buckling. 

[0005] As what improved the structural member of such a double tube type, the double pipe equipped with 
outer case tubing which prepared the heavy-gage tube part in both ends, and secured the light-gage tube 
part in the residual long center section is indicated by JP,6~346510,A. When very large axial tension acts 
on outer case tubing, it shows around so that a light-gage tube part may lenticulate to the method of 
outside along the external surface of container liner tubing, and according to this, it becomes easy to urge 
the axial symmetry plastic deformation whose outer case tubing shrinks with shaft orientations by it. 
Therefore, compression of outer case tubing is realized until the both ends of container liner tubing contact 
the end member prepared in the edge of outer case tubing, and generating of elastic buckling can be 
avoided. 

[0006] Even if axial tension will be opposed and it continues receiving the large force after that according 
to the proof stress [ proof stress / the proof stress of outer case tubing, and / of container liner tubing ] 
of total, a structural steelwork does not collapse immediately. That is, although a structural steelwork is 
loose when only outer case tubing carries out plastic buckling to shaft orientations in response to 
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compressive force, it deforms comparatively greatly, and the external energy by an earthquake etc. is 
absorbed. 

[0007] On the other hand, when axial tension comes to act also on container liner tubing by the 
contraction of outer case tubing, advance of shaft-orientations deformation of outer case tubing is 
suppressed, and time amount until it prevents collapse of a structural steelwork as it is also at the proof 
stress of the total, or it collapses is secured for a long time. If you notice the deformation in early stages of 
the structure by the plastic buckling of outer case tubing, improvement in the safety that the person who 
was present in the interior can evacuate to the outdoors within the time zone to the collapse secured 
based on the proof stress of total with outer case tubing and container liner tubing will be achieved. 
[0008] However, outer case tubing on which axial tension acts is in the situation of being easy to generate 
elastic buckling according to few bending loads which enter from a part for the joint of the edge which is 
fixing outer case tubing, before generating shaft-orientations plastic buckling. On the other hand, in order 
to control generating of bending of outer case tubing, before outer case tubing begins to bend, container 
liner tubing controls it, but a structural member is a long picture in many cases, and among both, the 
remarkable clearance is left behind so that container liner tubing can be inserted in outer case tubing in 
fact. Therefore, when container liner tubing begins to demonstrate a function as flexing-resistance tubing, 
it has already turned at outer case tubing for a while, and outer case tubing is set in the condition of being 
easy to carry out elastic buckling. 

[0009] Moreover, as described above, container liner tubing is shorter than outer case tubing at eye 
backlash change into the free condition of not receiving transfer of axial tension in an early phase. So, the 
part in which container liner tubing does not exist in the edge of outer case tubing is left behind, and when 
outer case tubing begins to receive bending, a container liner tube end will exert the right-angled force on 
outer case tubing in contact with the inside of outer case tubing at shaft orientations. By this, local bending 
deformation occurs in outer case tubing in the part which is not stiffened with container liner tubing, and 
plastic deformation uniform to shaft orientations becomes that it is hard to be guided. 

[0010] The duplex steel pipe mold structural member which put outer case tubing of thin meat as stiffening 
tubing so that the main-structure material which receives axial tension in JP.8-681 10,A might be used as 
container liner tubing of homogeneity thickness as an example which avoided such a thing, among these a 
pipe might be covered is proposed. Furthermore, the clevis eye joined to the gusset plate attached in the 
structural steelwork was attached in the both ends of main-structure material in one, and container liner 
tubing is equipped with the junction structure where it was considered so that only axial tension might be 
introduced as much as possible. 

[001 1] According to this, although the bending deformation of container liner tubing on which the force 
acted carries out spot welding to the central external surface of container liner tubing and is being fixed to 
it, it is controlled with outer case tubing in a free condition. And since axial tension is transmitted to 
container liner tubing through a clevis eye, it becomes only ideal axial tension to go into container liner 
tubing from a structural-steelwork side, and its generating of bending also decreases. 
[0012] Furthermore, before cutting the padding which welded the clevis eye at the tip of container liner 
tubing to a perfect circle, becoming possible to bring the periphery of the padding close to the inside of 
outer case tubing extremely and container liner tubings generating bending by elastic buckling, the 
stiffening effectiveness that outer case tubing inhibits deformation of container liner tubing is 
demonstrated. Since outer case tubing has covered the whole surface of container liner tubing, it forms a 
perfect double pipe, and in the edge of main-structure material etc., local bending deformation does not 
produce it. 
[0013] 

[Problem(s) to be Solved by the Invention] although the effectiveness expected as a duplex steel pipe mold 
structural member in such structure comes to be demonstrated considerably — it — furthermore, it waits 
for the appearance of the duplex steel pipe form structure material which can demonstrate powerful 
effectiveness. On the other hand, the following problems remain on the manufacture in the above- 
mentioned example of JP,8-681 10.A. 

[0014] In order to realize making outer case tubing as a flexing-resistance steel pipe contact container 
liner tubing which is main-structure material at an as much as possible early stage, the padding section 
which carried out welding attachment of the clevis eye is used. Therefore, in order to fix outer case tubing, 
maintaining a free condition to container liner tubing, one with the middle of outer case tubing is selected, 
it must weld to container liner tubing, or a bis-stop must be carried out. The fixed actuation in such pars 
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intermedia serves as cost quantity, and implementation of cheap immobilization is desired. 
[0015] in addition — if main-structure material begins to turn at a few — spot welding — be — annular 
welding — be — when the force acts on a welding part, breakage of a weld zone arises, outer case tubing 
shifts to one side, and it may also happen to check uniform deformation of container liner tubing. Moreover, 
since storm sewage invades between container liner tubing and outer case tubing in using duplex steel pipe 
form structure material outdoors, it is necessary to give rust proofing to the confrontation section which 
makes a clearance. And the rust proofing is not easy and also becomes cost quantity again. 
[0016] This invention is what was made in view of the above-mentioned problem. The purpose Structure 
where the function as duplex steel pipe form structure material can be demonstrated to the maximum 
extent as it becomes uniform about the shaft-orientations plastic deformation of main-structure material is 
made possible, The welding operation which carries out partial immobilization, maintaining a free condition 
after positioning outer case tubing in container liner tubing becomes simple, It is offering the duplex steel 
pipe form structure material [ like ] which does not have to make processing quality high even if it gives 
whether it being necessary to perform rustproofing between outer case tubing and container liner tubing by 
there being no invasion of storm sewage, in using it as a brace outdoors. 
[0017] 

[Means for Solving the Problem] This invention is steel pipe structure material for braces by which it is 
placed between the frameworks of the steel construction for forming a structural steelwork, and is applied 
to the structure material of the duplex steel pipe form where container liner tubing is inserted into outer 
case tubing. For the container liner tubing 4, the place by which it is characterized [ the ] is end member 
5A which carried out the fixing unification of the main-structure material which receives axial tension to 
nothing and its both ends, and 5B with reference to drawing 1 . The junction equipment 6 which minds and 
enables connection with a structural steelwork is formed, the container liner tubing 4 — an edge near 
[ one's of these ] — thick-wall-tube 4a — it is — the thick-wall-tube 4a — reams — the residual part of 
the other side is formed in thin-wall-tube 4b with an outer diameter smaller than a thick wall tube. The 
outer case tubing 3 separates few clearances t between the external surface of thick-wall-tube 4a, and is 
a wrap light-gage shell about the container liner tubing 4. And the outer case tubing 3 is end member 5B 
located in a light-gage tubeside. A welding stop is carried out and it is end member 5A of another side from 
the periphery. It is that turn, and extend and wrap die length selects the great portion of thick-wall-tube 4a 
at least. 

[0018] It is clevis eye 6M joined to the gusset plate 7 (see drayying 2 ) attached in the structural-steelwork 
side as junction equipment 6, and can consider as the structure where the clevis eye is screwed on the 
end member 5. 

[0019] one side — and member 5A Clevis eye 6MA screwed on it was prepared in the base — ****ing — 
6mA another side — and member 5B Clevis eye 6MB screwed on it prepared — ****ing — 6mB(s) It is 
convenient when it is **** of a hard flow spiral. 

[0020] With reference to d rawin g 4 , it is screwed on screw-thread hole 13a of the node member 13 
attached in the structural-steelwork side as junction equipment 6A. The junction bolt 11 which is equipped 
with 1 1m of boss sections for engagement which project in radial at least in shank pars intermedia, and is 
attached in a member 5, It has the sleeve 12 which can carry out slide contact displacement relatively 
[ bolt / junction ], attaching in 11m of the boss section for engagement, and rotating the junction bolt 11. 
The junction bolt 1 1 can be made to advance to screw-thread hole 13a of the node member 13 by rotating 
the sleeve now. 

[0021] the side in which thick-wall-tube 4a exists — and member 5A **** — ring-like projection 5b (see 
drawing Jj ) jutted out over the method of outside is prepared, and it leaves the distance beta which chose 
shaft-orientations deformation for the free end of the outer case tubing 3 at its own discretion, and can 
also enable it to make ring-like projection 5b able to meet 
[0022] 

[Effect of the Invention] According to this invention, since it is heavy-gage, the thing with a large outer 
diameter for which container liner tubing is inserted in outer case tubing from a light-gage tubeside is easy, 
and the clearance which it leaves between the short thick wall tube and outer case tubing can be made 
into very few things only near [ one ] the edge of container liner tubing. By this, even if bending tends to 
occur in container liner tubing, a thick wall tube sticks to outer case tubing promptly, and prevents the 
bending deformation. The thin-walled part of the remainder of container liner tubing is completely covered 
with outer case tubing, and it will become uniform to shaft orientations by the inside of outer case tubing at 
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which it does not turn, the shaft-orientations plastic deformation of container liner tubing being guided. 
[0023] Since the welding stop of the outer case tubing was carried out to the end member located in a 
light-gage tubeside and it is prolonged towards the end member of another side from the periphery, if it 
makes incline and arranges so that a light-gage tubeside may become a top when using this as a brace, 
even if it uses it outdoors, storm sewage will not invade between outer case tubing and container liner 
tubing. Therefore, even if rustproofing of the confrontation section of a clearance also spreads and gives 
needlessness, it becomes unnecessary to carry out processing quality high. Since the welding stop to the 
end member of outer case tubing is performed in an outer case tube end, the welding operation becomes 
very easy. 

[0024] And if container liner tubing is used as the clevis eye joined to a gusset plate as junction equipment 
linked to a structural steelwork through the member, only axial tension becomes is easy to be introduced 
into container liner tubing which is main-structure material, and unnecessary bending can control 
generating **** to duplex steel pipe form structure material. If it is the structure of making a clevis eye 
screwing on an end member, even if while may not be in agreement with a junction hole in the gusset plate 
which was attached in the structural-steelwork side and which counters, a clevis eye can be haHH-otated, 
the overall length of duplex steel pipe form structure material can be changed for every [ 1 of a pitch / ] 
two, and the location of a pin hole can be doubled. 

[0025] If **** prepared in the base of the clevis eye screwed on one end member and **** prepared in 
the clevis eye of another side are used as the hard flow spiral Even if some deviation has arisen in the 
distance between junction in the case of a pin joint, if duplex steel pipe form structure material is rotated, 
the distance between clevis eyes can be doubled with the pin hole by the side of a gusset plate, and 
inclusion actuation of the duplex steel pipe form structure material to a structural steelwork becomes 
stepless, and becomes very easy. 

[0026] If it should have the junction bolt and the sleeve for junction equipment, it can be made to screw on 
the screw-thread hole of the node member in which the sleeve was rotated and the junction bolt was 
attached at the structural-steelwork side. If **** of this junction bolt will be made into the tolerance limit 
in the minor diameter soon, it can consider as the support gestalt approximated to the pin joint, and 
installation of only the axial tension to main-structure material will be attained. 

[0027] If the side [ a thick wall tube exists ] can jut out the ring-like projection over the member at the 
method of outside, when container liner tubing carries out specified quantity buckling at shaft orientations, 
outer case tubing can contact a ring-like projection, can oppose external force as after that is also at the 
proof stress of total with the proof stress of container liner tubing, and it of outer case tubing, and can 
control rapid collapse of a structural steelwork. 
[0028] 

[Embodiment of the Invention] Below, the duplex steel pipe form structure material concerning this 
invention is explained at a detail based on the drawing in which the gestalt of the operation was shown, (a) 
of drawing 2 and (b) are examples of the structural steelwork 1 as a framework of steel construction, and 
they are adopted so that the duplex steel pipe form structure material 2 may make them placed between 
the frameworks as a brace. The duplex steel pipe form structure material is a duplex steel pipe with which 
the container liner tubing 4 is inserted in the outer case tubing 3, as shown in drawing 1 , and consideration 
is given so that it may become suitable as a brace especially installed in the outdoors. 
[0029] If it states in detail, the container liner tubing 4 is main-structure material which receives axial 
tension, and is end member 5A and 5B to the both ends. Fixing unification is carried out. And the junction 
equipment 6 which enables connection with a structural steelwork is attached in this end member. It is 
clevis eye 6M and the pin joint of this junction equipment is carried out to the gusset plate 7 (see drawing 
2 ) attached in the structural-steelwork side. In addition, they are end member 5A and 5B about the clevis 
eye 6MA and 6MB. Although you may make it fix, they are member 5A and 5B. It screws on the short **** 
hole 8 prolonged in the established shaft orientations, and is attached. 

[0030] the A section of the edge where a pipe is located near [ one ] the edge (i.e., the left-hand side of 
drawing) although the duplex steel pipe form structure material 2 consists of container liner tubing 4 and 
outer case tubing 3 — thick-wall-tube 4a — becoming — **** — the thick wall tube — reams — the 
residual part of the other side is formed in thin meat. Thick-wall-tube 4a is made into about about 2 times 
[ of a diameter ] the die length or the die length chosen suitably of the container liner tubing 4, and is long 
picture most [ remaining ] thin-wall-tube 4b. 

[0031] Although it is joined by butt welding etc. and thin-wall-tube 4b and thick-wall-tube 4a form one 
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container liner tubing 4, the outer-diameter dimension of thick-wall-tube 4a is larger than that of thin-wall- 
tube 4b. That is, in the example of illustration, the level difference of 4m has arisen on the external surface 
for a joint. Although the level difference of 4n exists also in an inside in this example, it does not interfere, 
even if it makes it the inside of thick-wall-tube 4a and thin-wall-tube 4b become flat-tapped. 
[0032] The outer case tubing 3 separates few clearances t between the external surface of thick-wall-tube 
4a, and serves as a wrap light-gage shell in the container liner tubing 4 between. That is, since the outer 
case tubing 3 is stiffening tubing as a flexing-resistance steel pipe for inhibiting bending of the container 
liner tubing 4, not only thin-wall-tube 4b but also the great portion of thick-wall-tube 4a must be a wrap 
thing, the example of drawing — and member 5B from — and member 5A up to — it extended and all of 
thick-wall-tube 4a are covered. 

[0033] End member 5A of each edge, and 5B Butt welding is carried out to the edge of thick-wall-tube 4a 
and thin-wall-tube 4b, it unites with it, and the **** hole 8 described above to the interior is formed, 
respectively. The outer case tubing 3 is the B section side located in a light-gage tubeside, and member 
5B. The welding stop is carried out to perimeter 5a, and it is end member 5A of another side from the 
periphery. It turns, and it extends and is not fixed in the place of thick-wall-tube 4a. Therefore, clevis eye 
6MA and 6MB It minds and they are member 5A and 5B. The introduced axial tension is not transmitted to 
the outer case tubing 3, but it sets it in the free, always no-load condition. 

[0034] Since the overall length of the duplex steel pipe form structure material 2 is at most dozens of 
centimeters also as 3 meters, as for the above-mentioned thick-wall-tube 4a, it is easy an overall length to 
machine the outer diameter so that it may become what approached the bore of the outer case tubing 3 
extremely. Since thin-wall-tube 4b is smaller than the path of thick-wall-tube 4a as described above, even 
if it is a long picture, the container liner tubing 4 can be inserted easily [ the outer case tubing 3 ] from a 
light-gage tubeside. 

[0035] Dravying 3 is end member 5A. It is the example prepares ring-like projection 5b jutted out over the 
edge for a while, leaves the distance beta which chose the shaft-orientations deformation which the free 
end of the outer case tubing 3 planned at its own discretion, and it was made to make meet the ring-like 
projection 5b. After thin-wall-tube 4b carries out shaft-orientations plastic deformation of the specified 
quantity, the outer case tubing 3 can contact the ring-like projection 5, and introductory axial tension can 
be made to oppose that after that is also at the proof stress of total with the proof stress of the container 
liner tubing 4, and it of the outer case tubing 3 in the case of this example now. 

[0036] Dra w ing 4 is the example which replaced with the clevis eye and adopted junction equipment 6A of 
a **** type. This is several sorts of well-known junction equipments which are equipped with the junction 
bolt 11 and a sleeve 12, and were indicated by JP,62-55347,A, JP,63-51539,A, JP,2-18003,U, etc. If it 
sketches, the junction bolt 11 will be screwed on screw-thread hole 13a of the node member 13 attached 
in the structural-steelwork side, and will equip shank pars intermedia with 1 1m of boss sections for 
engagement which project to radial, and the opposite side will be attached in each end member 5. 
[0037] A sleeve 12 is attached so that it may hang over 1 1m of boss sections for engagement, and it 
serves as a polygon cross section so that external surface can rotate with a spanner etc. And the junction 
bolt 1 1 is rotated and it has corniform through tube 1 2a for engagement which can carry out slide contact 
displacement relatively [ it]. If this sleeve 12 is rotated, it advances to the junction bolt 11 towards screw- 
thread hole 13a of the node member 13, and when a sleeve 12 sticks to the end member 5 and the node 
member 13, junction actuation will complete it. 

[0038] If the junction equipment 6 of drawing 1 and the pin support type by clevis eye 6M of drawing 3 is 
adopted, being introduced into the container liner tubing 4 becomes only axial tension from a structural 
steelwork ideally, and it can avoid that unnecessary bending occurs in container liner tubing. If the path of 
the junction bolt 1 1 is made thin as much as possible on the design also by the case of screw-thread type 
junction equipment 6A of drawing 4 , it can bring close to a pin joint condition dynamically like the case of a 
clevis eye. 

[0039] If the large compressive force of shaft orientations acts on the container liner tubing 4 which is 
main-structure material through the junction equipment of clevis eye 6M grade according to the duplex 
steel pipe form structure material 2 of such a configuration, in the part of thin-wall-tube 4b, elastic 
buckling of the container liner tubing 4 tends to be carried out and it is going to turn at it. However, since 
it is close so that the outer case tubing 3 contacts thick-wall-tube 4a covering a certain amount of die 
length, even if thick-wall-tube 4a tends to bend, it is regulated with outer case tubing. In addition, the outer 
case tubing 3 is fully demonstrated also by the shell of thin meat, and, as for this flexing resistance, weight 



http:/ / www4.ipdljpo.go.jp/ cgi-bin... 



04/04/07 



6/7 



mitigation of the duplex steel pipe form structure material 2 is achieved also by existence of outer case 
tubing. 

[0040] If still larger axial tension acts in the container liner tubing 4 with which bending was inhibited with 
the outer case tubing 3, plastic deformation will be caused in the part of thin-wall-tube 4b. Since thick- 
wall-tube 4a does not yet deform plastically at the time, as for thin-wall-tube 4b united with thick-wall- 
tube 4a, the Masanao nature of an axis also becomes is also easy to be maintained in response to the high 
effect of rigid which thick-wall-tube 4a has. Since it is such, in thin-wall-tube 4b, generating of shaft- 
orientations plastic deformation uniform to shaft orientations becomes easy. Even if the wave by the 
deformation tends to spread to the method of outside, it is prevented by the inside of the outer case 
tubing 3, and uneven wave-like generating of striking a big wave locally is controlled. 

[0041] If the container liner tubing 4 carries out plastic buckling like a two-dot chain line and is shrunken in 
the duplex steel pipe form structure material 2 like drawing 1 , the edge of the outer case tubing 3 is end 
member 5A. Although it will exceed and clevis eye 6MA will be reached The amount of buckling distortion in 
the meantime will be remarkably controlled, if compared with the duplex steel pipe form structure material 
which structure contrary to the case of this invention on which outer case tubing is main-structure 
material, and container liner tubing acts as stiffening tubing does not illustrate. Therefore, even if large 
force, such as being based on an earthquake, acts, deformation of the structural steelwork in the phase of 
the plastic deformation of main-structure material is suppressed comparatively small. That is, effectiveness 
in which the proof stress which the container liner tubing 4 has increased substantially is demonstrated. 
[0042] For example, it is member 5A like drawing 3 . There is ring-like projection 5b jutted out over the 
edge for a while by the method of outside, the shaft orientations of the amount beta which the free end of 
the outer case tubing 3 planned when the container liner tubing 4 was shrunken — when a variation rate is 
carried out and it contacts ring-like projection 5b, large axial tension can be opposed as after that is also 
for the sum of the proof stress of the container liner tubing 4, and the proof stress of the outer case 
tubing 3. Anyway, since sufficient time amount to escape is securable by the time a structural steelwork 
collapses, those who have noticed the deformation can take evacuation action, while duplex steel pipe form 
structure material is straddling by large proof stress. Of course, it is not necessary to describe that such a 
ring-like projection can be prepared also in the end member 5 shown in drawing 4 . 

[0043] Although such duplex steel pipe form structure material 2 can be used for the truss shown in (a) of 
drawing 2 , and (b), when using it for the brace by which it is placed between the structural steelworks 1 , it 
becomes suitable. That is, side it is fixing the outer case tubing 3 by welding, it is member 5B. If it attaches 
so that it may become the bottom which inclined the edge displayed as the B section, in the example of 
drawing 1 , storm sewage will not invade into outer case tubing from the B section, so that it may become 
a top. In the lower A section, although it is suitable, it is not necessary to state the thing without invasion 
of storm sewage in which Clearance t existed and carried out opening between thick-wall-tube 4a and the 
outer case tubing 3. 

[0044] So, it becomes unnecessary to carry out processing quality high even if it gives whether it is 
necessary to perform rustproofing to the confrontation part of the outer case tubing 3 and the container 
liner tubing 4. Moreover, end member 5B of the outer case tubing 3 Since welding is made by the edge part 
of outer case tubing, compared with the case where it sets and welds at least to pars intermedia, by the 
very easy activity, it can maintain the free condition of outer case tubing, and can be fixed. Reduction of 
the manufacture process of duplex steel pipe form structure material and facilitation of manufacture are 
attained generally, and cheap-ization of manufacture cost can be urged. 

[0045] 6mA of **** incidentally prepared in any clevis eye, and 6mB When considering as the spiral of the 
same direction, if one clevis eye is half-rotated, the overall length of duplex steel pipe form structure 
material can be changed for every [ 1 of a pitch / ] two. End member 5A [ in / unlike this / the A section ] 
In the screw-thread hole 8, it is clevis eye 6MA. 6mA of **** prepared in the base The gearing right- 
handed screw is formed. End member 5B of the B section Clevis eye 6MB screwed on Prepared **** 6mB 
If it considers as the left-handed screw of a hard flow spiral Clevis eye 6MA and 6MB It can realize by 
stepless actuation of a turnbuckle type in which the accommodation of the distance between pin holes 
which carries out connection support rotates duplex steel pipe form structure material, and carrying out 
smoothly of assembly operation is attained. Moreover, depending on the amount of bell and spigots, tension 
can also be beforehand given to container liner tubing now. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ D rawing 1] Simple substance drawing of longitudinal section of the duplex steel pipe form structure 
material concerning this invention. 

[Drawing 2] (a) is the block diagram with which duplex steel pipe form structure material is the part of an 
example of the structural steelwork adopted as a brace, and, as for the block diagram with which the brace 
has been arranged at V typeface, and (b), the brace was installed in reverse V typefaces. 
[Drawing 3] Drawing of longitudinal section in the A section of the duplex steel pipe form structure material 
of different structure. 

[Drawing 4] Drawing of longitudinal section in the A section of the duplex steel pipe form structure material 
which adopted screw-thread type junction equipment. 
[Description of Notations] 

1 [ — Container liner tubing, 4a / — Thick wall tube, ] — A structural steelwork, 2 — Duplex steel pipe 
form structure material, 3 — Outer case tubing, 4 4b — A thin wall tube, 5 and 5A, and 5B 6 — and a 
member, 6A — Junction equipment, 6M, 6MA, and 6MB — A clevis eye, 6mA, and 6mB — [ — A junction 
bolt, 11m/ — The boss section for engagement 12 / — A sleeve 13 / — A node member, 13a / — A 
**** hole, t / — Clearance. ] It ****s and is 7. — A gusset plate, 1 1 
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[0 04 5] ^&^CC, l>T*l(£^LfcfXy^CCfct2:tt 30 



© i /2 cricc^*«»**«o^fi*Sitsc 

6m A CCift**5«^tfateC*JKRSLr*5*, Bp|5CD 
x>K8l»*5 t lC^§£*i£^Ufc'*T^ 6M. CCRW 
fc=teL6ra B S^i^jBSKOZEtaLtLrisWtf. *U 
f XT 6 M A . 6 M B &MS3a**4tf>JLIBKJi<D 

V^fcEESftfcflWEH* (b) «yi/-X^lV? 
[S3 ] RftS«jft©-«ll«JB«J6»©A»CcfcW 



[04 ] *jDS»^ssjB*»fflLfcra«wB«jatt 

2--WIWB»iS**. 3 4 
-rtlMf. 4a-Wt. 4b-SWf, 5, 5 A , 5 
b -x>K6P». 6, 6A-l^gg, 6M. 6M A . 
6 M B •• ^l/exr-f, 6m A . 6m t -fcC, 7-# 
•fe^hT/L-K lU-»6ffl# 
Xgp, 1 3->-FSW*, 13a-te 

L?L t 



[02] 



(a) 




(b) 




8fB§¥ 1 1 - 1 9 3 5 7 0 




(8) ftfflW- 1 1 - 1 9 3 5 7 0 



(5D int. a. 6 i&soie-^ 

E 0 4 B 2/56 6 5 1 

6 5 2 

E 0 4 C 3/04 



F.I 

E 0 4 B 2/56 6 5 1 L 

6 5 2 J 

E 0 4 C 3/04 



